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Abstract of EP07431 58 

Injection molding apparatus having a number of side gate 



seals (24) extending outwardly from a heated central nozzle 
(10) to convey melt to cavities spaced around the nozzle. 
Each side gate seal (24) has an inner end seated in a front 
portion (68) of the nozzle and extends outwardly across an 
insulative air space (76) into a radial opening (100) in a cooled 
mold leading to a gate (18) to a respective cavity. Each side 
gate seal (24) has a pointed tip (98) in alignment with the gate 
(18) and a cylindrical sealing rim (94) which fits in a matching 
cylindrical portion (104) of the radial opening (100) in the 
mold. This seal around the side gate seal locates the nozzle 
longitudinally while allowing the cylindrical sealing rim (94) to 
slide slightly inwardly and outwardly to allow for thermal 
expansion and contraction of the side gate seal (24). 
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Description 

[0091] This invention relates generally to injection 
molding and more particularly to a aide gate injection 
molding apparatus according to the prea/nble of dalrrt 0 
1. 

[0002] As 6een In the applicants Ua Patent Number 
4,795,338 which issued January 3, 1989. hot tip gating 
from a nozzle to a single gate on the longitudinal aids of 
the nozzle Is well known. Edge gating from a nozzle 
through a number of edge gate seals is also well known; 
as seen In Ua Patent Number 4,981.431 to Schmidt 
which issued January 1. 1991. While these previous 
seals have an outer sealing flange or rim, In order to 
prevent mod leakage it is necessary to provide sealing 
contact between the outer face of the rim and the mold 
A space Is provided around the circumference of the 
sealing rim to allow for longitudinal thermal expansion 
and contraction of the nozzle. While this is satisfactory 
for some applications* it has the disadvantage that it is 
difficult to provide the close tolerances necessary to 
ensure a tight seal between the cuter tee of the rim and 
the mold. Atso» different operating temperatures for dif- 
ferent applications re&Jts in different thermal expansion 
of the edge fptfe seats. 

[0003] From DE 44 24 863 A1 a side gate hot molding 
means Is Known Said means comprises a housing to 
receive a molding center member. The center member 
extends axtaily within the housing and Ins an ©dally 

nut 1 1 11 lT T iifn iTii - ' » A^Ll .... ntl * n*n i ITn n 

extenoing moo injecting cnannei. oaio men irqecson 
channel |s connected with a number of radial extending 
side openings to convey melt from the melt injection 
channel to a number of radially extending torpedo-tip 
means. Each tt> means has a rear end connected with 
the front end of the respective radiaDy extentfing side 
openings and a front end having 8 substantial axtaffy 
extending eeafng surface adapted to be in pressure 
contact with a substantial axlally extending side surface 
of a tool plate. The torpedo-tip further extends radially 
outwardly with regard to the front end of Ihe torpedo-bp 
means and Is received In a precharnber of the tod plate* 
[0004] It is an objective of the present invention to pro- 
vide a side gate Injection mokfing apparatus as Ircf- 
cated above having an improved sealing property 
(0005| According to the present Invention, this elec- 
tive Is performed by a side gate Infection mokfng appa- 
ratus as indicated above having the characterizing 
features of data 1. 

[0006) Hereinafter the present invention is illustrated 
and further explained tn details by the preferred embod- 
iments in conjunction with the accompanying drawings. 
In the drawings wherein: 

Figure 1 is a sectional view of a portion of a side 
gated Injection molding system according to one 
embodiment 

Figure 2 Is an Isometric view done of the side gate 
seals seen tn Figure 1. 



Rgure 3 is a sectional view dearty showing a 6eal 
is provided around fte sealing rim of the same side 
gate seal, and 

figure 4 is a sectional view showing assembly of a 
side gate seal according to another embedment 

[0007] Reference Is first made to Figure 1 which 
shows a portion of a multi-cavity side gated injection 
mokfing system or apparatus in which several steel noz- 
zles 10 are mounted In cylindrical openings 12 In a mold 
14 to convey pressurized matt through a melt passage 
16 to gates 18 leading to cavities 20 In the mold, tathte 
embodiment, several elongated cavities 20 are spaced 
around each nozzle 10 and each gate 18 extends 
through a gate Insert 22 seated in the moid 14. Each 
gate 1 8 is signed with a side gate seal 24 according to 
(he Invention as described tn mora detail below* to tills 
entoodiment the side gate seal 24 has a threaded inner 
end 26 which Is screwed Into a threaded seat 28 to the 
nozzle 10. 

[0008] WhBe molds have e wide variety of configura- 
tions, In Ihfe case a spacer piste 30 Is mounted between 
a cavity plate 32 and a back plate 34 which are secured 
together by screws 38 to a conventional manner. The 
spacer plate 30 and cavity plate 32 are precisely aGgned 
by dowel ptns (not shown). In this arrangement each 
elongated cavity 20 extends partially in the gate insert 
22 and partially in a cavity insert 38 against which the 
gate Insert 22 Is securely mounted. A number of the 
cavity inserts 38 are spaced around each nozzle 10 in 
holes 40 In the cavity plate 32. CooBng water Is pumped 
through coofing conduits 42 extending around each cav* 
fly Insert 38 to provide cooling between the heated noz- 
zle 10 and the cavities 20. 

[0009] The nozzles 10 are interconnected by a steel 
melt distribution manifold 44 which extends between the 
spacer plate 30 and the back piate 34 and is secured 
against the rear ends 48 oftite nozzles 10 by screws 4a 
The melt dtstftxrtion manifold 44 is heated by an inte- 
gral electrical heating element 50 and an insutative air 
space 52 Is provided between ft and Ihe surrounding 
cooled spacer plate 30 and bat* plate 34. The melt pas- 
sage 18 receives melt from a molding machine (not 
shown) through a central inlet 54 in a beating ring 56 
seated In the back plate 84 and branches out In the 
manHbxJ 44 to pass through a melt channel 58 which 
extends longitudinally in each of Ihe nozzles 10. Hie 
locating ring 56 Is secured tn place by screws 60 which 
extend through an insulation ring 62 formed of a suita- 
ble glass-epoxy material Into the back plate 34. Hie 
locating ring 58 has a sprue stem 64 projecting into a 
cylindrical inlet portion 66 ot the heated martitWd 44 to 
aSow tor movement of Ihe manifold 44 and the screw 
mounted nozzles 10 during installation and to provide 
tor therms! expansion and contraction as described 
below. 

[00101 Each nozzle 10 has a front portion 68 with a 
front end 70 and a generally cyfirxfrtcal outer surface 72. 
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The nozzle 1 0 has an insulation and location flange por- 
tion 74 which fits in the cylindrical opening 12 fin the 
spacer plaie 30. This accurately locates the front por- 
tion 68 of the nozzle 10 centraDy between toe cavities 
20 end provides an tosulatfve air space 78 between the 
outer surface 72 of the front portion 68 ol the nozzle 10 
and the surrounding cylindrical Inner surface 78 of the 
central opening 12. The mart channel 58 In toe nozzle 
10 tee a centra* portion 80 extending from me rear end 
48 to a number of radial portions 82 which branch out- 
waidly adjacent the front end 70 ol the front portion 68 
of the nozzle 10. The nozzle 10 te heated by en Integral 
electrical heating element 84 which extends around the 
central portion 80 of the mett channel 58 and has an 
external terminal 8a A thermocouple element 88 
extends into the nozzle 10 near the from end 70 to moo- 
Rot the operating temperature. 
[0O11J Each side gate seal 24 is screwed into the 
threaded seat 28 In toe front portion 68 of the razzia 10 
and extends outwardly across the insutetive air space 
78 around the nozzle 10. It has a hexagonal central por- 
tion 89 to be engaged by a wrench to tighten the side 
gate seal 24 into place. The side gate seal 24hasamelt 
bore 90 which Is aflgned to receive melt from one of the 
racial portions 82 of the melt channel 58 in the nozzle 
10. As seen to Rgures 2 and 3. the side gate seat 24 
has an outer ml 92 with a cyfadrkrt sealing rim 94 
eattentfng around a corneal central portion 96 with a 
pointed tip 98. The mold 14 has a radial opening 100 
leading to each gate 1*8 to which the outer em 92 of the 
respective side gate seal 24 is received. The radial 
opening 100 has a surface 102 with an outer cyfindrical 
portion 104 extending concentrically with the gate 18 
and an inner portion 108 extending from the outer cyfirv 
drical portion 104 to the gate mEach side gate seal 24 
Is mounted wHh its outer end 92 received In one of the 
nxfiaJ openings 100 in the mold 14 with the cyfindrical 
seanngrim94ofthesktegaieseal24fitltogto0>e(^ 
drical portion 104 of the radial opening 100. While there 
is sealing contact between the cyfindrical sealing rim 94 
and the sumxmdtog cylndrical portion 104 ol the radial 
opening 100. there is no contact between the outer face 
108 of the cyfindrtaaJ sealing rim 94 and the Inner por- 
tion 106 of Resurface 102 of toe radial opening 10a 
Thus, toe nozzle 10 b located tongfturilnally wHh the 
pointed tip 98 of each side gate seal 24 accurately 
aligned with a respective gate 18, but the cyfindrical 
sealing rtoi 94 of each side gate seal 24 Is tree to slide 
slightly invteitfly and outwardly in toe surround ng cytrv 
drteaJ portion 104 of the respective raota! opening 100 
to allow for thermal expansion of the side gate seal 24. 
The sealing contact between the cynretrical sealing rim 
94 and the surrounding cyiirctteal portion 104 of the 
nxfial opening 100 also forms a sealed circular space 
1 10 between the Inner portion 108 of the surface 102 of 
the radial opening 100 in the moid 14 and toe correal 
central portion 96 of the uter end 92 of th side gate 
seal 24 As seen to Figure 3, the malt bore 90 through 



tie side gate seal 24 has a cfiagona) portion 112 which 
extends outwardly to convey melt toto toe sealed circu- 
lar space 1 10. The melt then flows from toe seeled os- 
cular space 110 Cftrhvan^ around the pointed tp 98 of 
s Ihesldegate seel 24 andthrough the aligned gate 18 to 
the cavity 20. to this embocfiment, toe outer end 92 of 
each side gate sea) 24 axtencfe outwardly past toe Inner 
surface 78 of the central opening 12 In toe mold 14 a 
suflidem distance to provide room for toe cooling cen- 
to dute 42 extending between the nozzle tOandtoecavf- 
fciS20. 

[0012J During assembly. In this embodiment toe noz- 
zles 10 are each attached to toe manifold 44 by toe 
screws 4a Each nozzle 10 Is mounted with Its front por- 
« tion 68 projecting through toe opening 12 in the mold 
14. The nozzles 10 and attached manifold 44 are 
advanced fbrwardly to provide room far the side gate 
seals 24 to be easily screwed into place In toe threaded 
seats 2a The manrtoJd 44 and attached nozzles 10 are 
then retracted to toe position shown in Figure 1 and a 
gate tosert 22 Is mounted to place on each side gate 
seal 24 by Inserting ft upwardly and then sf kfing ft re* 
ally inward over the outer end 92 of toe side gate seal 
24. A gate Insert retainer plate 114 Is then secured to 
place by screws (not shown). The gate tosert retainer 
plate 114 has recesses lie toereto to which toe gate 
inserts 22 are received. This holds the gate inserts 22 to 
place which in turn locate the nozzles 10 in the retracted 
assembled poslflcn. The recesses 116 In the gate tosert 
retainer plate 114 and toe inserts 22 are tapered to pn> 
vfde tor easy assembly arid ensure a tight lit Ftoaly, the 
cavity cores 118 with central coding conduits 120 are 
secured In place extendtog through a hde 1 22 in each 
gate tosert 22 Into toe adjacent cavfty Insert 38. 01 
course, toe nozzle 10 and side g^ seats 24 are remov- 
abetor cleaning or replacement by reversing this proce- 
dure 

[0013] In use, after frtstaflation In the mold 14 as seen 
to Rgure 1. electrical power is appfed to toe heating 
dement 50 to toe marrifeM 44 and to the heating ele- 
mants 84 to toe nozzles 10 to heat them to a predeter- 
mined operating temperature. As described above, toe 
nozzles 10 are located tongftodlnaJry by toe circumfer- 
ential sealing rims 94 of toe side gate seals 24 being 
seated to toe radial openings 100 to the gate Inserts 22. 
When toe system Is heated up, thermal expansion of 
toe nozzles 10 causes toe floating manifold 44 to move 
Bfig^rearwardlyiTWs movement Is accommodated by 
the nozzle stem 64 of toe locating ring 56 sTrcfing inside 
toe heated cyfindrical Met porfion 68 of the manifold 44 
and by toe insulation and location flange portion 74 of 
each nozzle 10 s&fng m toe cental opening 12 to toe 
spacer plate 30. WhUe a system having a nunber of 
nozzles 10 is shown, in other embodiments having only 
a single nozzle no meH distribution manifold Is required 
and toe rear end of toe nozzle retracts and advances 
sllghtiy to provide tor thermal expansion and contrac- 
tion. Pressurized melt Is appDed from a molding 
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machine (hot shown) to the central irM54tf the melt 
passage 1$ according to a predetermined cycle. The 
melt flws through the melt oTstrfbufion manrWd 44, 
nozzles 10. side gate seals 24, and gates 18 No the 
cavities 20. After the cavities 20 ore filled and a sufteble 9 
packing and cooling period has expired, the injection 
pressure Is released and the malt conveying system Is 
decompressed to avoid stringing through the open 
gates ia The mold 14 is ton opened to eject the 
molded products. After ejection, the mold 14 is dosed 1D 
and the cycle is repeated continuousfywft a cycle time 
dependent upon the size of the cavities 20 and the type 
of materiel being molded 

10014] Rg^ 4 shorn a side g^ seal 24 according 

to answer errtwfimem of the invention in which the n 

cylindrical sealing rim 94 is made of a different material 

than the rest ot the side gate seal 24. In this case, the 

cylindrical eeafing rim 94 is made of stainless steel and 

laser welded In piece on the rest of the side gate seal 24 

which is made of a copper eJlo* so 

stalrtessstBslandooppw^ 

that the hfti thermal conductivity of the copper aSoy 

irrprcvesheat transfer atorgtrwcor^cerrtralporticn 

98 to and from the pointed Bp 98 during the Injection 

cycle without increasing heat loss to ttte surrounding a 

■ ■ ■ ■ 

coqhxj mora. 

10016] Whie the description of the apparatus in when 
the means performing the sealing property are formed 
arourricyfrKfrfca!rirns9 

been given with respect to preferred embodiments, ft so 
wiDbeevidsfrtthatvaifcusorhar mocEfcations aiepps- 
sfcle without departing from the scope of me invention 
as understood by those sHM in the art and as defined 
in the following claims. 

as 

Claims 

1. Side gated Injection mokflng apparatus having at 
least one heated nozzle (10) located in a mo4d{14X 
the at least one heated nozzle (10) having a rear <o 
end (46). a front portion (68) with a front end (70) 
and a generally cyfindricei outer surface (72) 
exterxflng through a central opening (13 fin the 
mo* (14), the central opening (12) in the mold (14) 
havirflagerteraDycyliri^ 45 
an tnsulatrve air space (78) provided between the 
outer surface (72) of the front portion (68) of the at 
toast one healed nozzle (10) and the Inner surface 
(78) of the central opening (12) in ihe mold (14), the 
at least one heated nozzle (10) having a meltchan- so 
net (58) extentfngihereftrough to convey melt tofB 
a pJurafty of cavities (20) spaced in the moid (14) 
around toe central opening (12), the melt channel 
(SB) having a central portion (80) extending from 
the rear end (48) of fte at least one heated nozzle ss 
(10)anc*ap!ura&ryofrao1aJ^ 
outwardly from the central rjcrtton(80)ao3aceritthe 
front end (70) of Ihe front portion (68) of the at least 



one heated nozzle (10), each radial portion (82) of 
the men channel (3J) extending in afignmerti with a 
respective gate (18) extending In the mold (14) to 
one of the cavffes (20), a piumOty of spaced side 
gate seals (24), each side gate seal (24) having an 
inner end (26), and cuter end (92), and a bore (90) 
therebetween, the Inner end (26) being seated In 
the front portion (68) of the at toast one heated noz- 
zle (10) wifri the side gate seat (24) extending ratfi- 
afly outwardly across the tnsdafive afr space (78) in 
alignment between a respective racfiaJ portion (82) 
of*erneftcz^8l(58)andarespecflvegate{iq 
to convey melt outwardly from the melt channel (58) 
to me gate (18) to fffl the cavity (20), characterized 
In that 

me outer end (92) of each side gate seal (24) has a 
cylindrical sealing rim (94) extending around a con- 
tail central portion (96) with a pointed tip (98), the 
moid (14) has a radial opening (100) leasing to 
each gate (18), each radial opening (100) has a 
surface (102) with an outer cyfindrical portion (104) 
extending cormrrtricafly wflh the gate (18) and an 
inner portion (108) extending between the outer 
cytWrlcidrjor^ 

gate seals (24) being mounted with the outer end 
(92) of each side gate seal (24) received in a 
respective one of the radial openings (1 00) wtth the 
cylindrical seeing rim (94) of Ihe side gate seal (24) 
fitting In the cylindrical portion (104) of the radial 
opening (100) whereby sealing contact between 
each sealing rim (94) and the surrounding cyBnoW- 
caJ portion (104) of the radial opening (100) In the 
mold (14) locates the nozzle (10) with the pointed 
tip (98) of each side gate seal (24) accurately 
aligned with a respective gate (18) and forms a 
sealed drcuJar space (110) between the Inner por- 
lion (106) of the surface (102) of the racial opening 
(100) and the confeal central portw(96)oftheade 
gate seal (24), the bore (90) through each side gate 
seal having a portion (112) extending diagonal*/ to 
convey melt Into the sealed circular space (1 10), 
from which sealed circular space (110) the melt 
flows cutwanfly around the pointed tip (98) of the 
side gate seal (24) and through the aligned gate 
(18) to the cavity (20). 

PatentartsprOche 

1. Sertenangu8-Sprftzgie6apparat ntit zumfrdest 
efnar beheJzten Dose (10), dto to eJnv Form (14) 
angecrdnet tst <fie zumndest eine beheizte DCse 
(10) waist ein rOckwftrtiges Ende (46), efeen vorde- 
ren Abschnrtt (68) nit efrtem vcrderen Ende (70) 
und eine im weeen&chen zyfirxfrische /UiBenober- 
flatim(72)Buf,dIaBkJiAicheto 
(12) in der Form (14) erstrecM, die zermmleOftoung 
(12) In der Form (14) waist eine tm wesentfichen 
zyWIsche lrmenrjberflflche(78)mft fnemfeoDer- 
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Mtraum (76) aut, der zwischen der AuBencberfia- 
che {72} des vcrderen Abschnitte (68) der 
zumtndest einen beheizten DOse (10) und der 
InnenoberfBche (78) der zentraJen Offnung (12) in 
der Run (14) vorgesehen 1st, die zurrtndest etna § 
beheizte Duse (10) weft einen durch so hindurch- 
gehenden Schmelzetaral (58) aut urn GchmeJze 
rum FOOen einer Vtelzahl von Hohfrftumen (20) zu 
beJontem, (fie in der Form (14) umdiezentrale Oft- 
nung (1 2) angeordnet sind, der SchmeJiekanal (58) w 
wetst einen zentraJen Absctimti (80) aul. der stch 
von dam rflckwflrtgen Ende (48) der zumfrtded 
einen beheizten DOse (10) erctrectt. und erne Viel- 
zaW von radtalen Abechnitten (82), de eacti nach 
auBen von dam zentraJan Abschrttt (8(9 verzwol- 13 
gen, benachbart zu dem vorderen Ende (70) dee 
vomeral Abschnitte (68) der zumMeet einen 
beheizten Dose (10), jeder radiate AbscMtt (82) 
des Schnrabekanfite (58) ertirackt steh In Ausrich- 
lung zu einem jeweigen AnguB (18), der sfch In 20 
der Form (14) zu einem der HoWraume (20) 
erstreckt, efrie Mehrzahl beebstandeter Seftenan- 
guBdttrtungen (24) ©nd vorgesehen, wobei jede 
SettenanguBdWrtur^ (24) ein frmeres Ende (26), 
en autoes Ende (92) und dazwischen eine Boh- ^ 
rung (90) auMet das iraiere Ende (26) let oi dem 
vradaren Abschnl (68} der zumtndest einen 
beheizten DOse (10) eingesetzt, wobei ech cfie Sei- 
tenanguBo3chtung (24) racial nach auBen quer zu 
dem teofiertuftraum (76) in Ausrichtung zwischen w 
einem jewailfgen radteten AbschnRt (82) des 
Schmebekanals (58) und emem Jewefilgen AnguB 
(18) ersirecki, urn Schmetze nach auBen von dem 
Schmebekanal (58) zu dem AnguB (18) zu bettr- 
dem, um den HoNraum (20) zu Kfflen, & 
datfurth geheiiruetcftnet, da8 
das auBere Ende (92) jeder SeflenanguBdichtung 
(24) eine zylindrfsche Kchfoempo (94) aufweist, 
die steh um einen tonbchen zentraJen Abschreit 
(96) irtt war Spitze (98) erstreckt, die Form (14) 40 
wetet eine tadlale Ofmung (100) aut die zu Jedem 
AnguB (18) fuhrt, jede radiate Offoung (100) we'et 
sine Oberflfiche (1 02) ml einem fluBeren zyllndrl- 
schen Abschrftt (104) auf, der rich tonzentrtsch zu 
dem Angu8 (18) erstrecfct und einen frmeren tf 
Abschnffl (109, der etch zwfechen dem ftuBeren 
zyfindrischen Abechmtt (104) und dem AnguB (18) 
erstreckt die SeftananguBdlchtungBn (24) and 
angebracht mil dem ftuBeren Ende (92) jeder Set* 
lenanguBcfchtung (24) aufgenommen in der jewei- & 
Hgen radlden Offnung (100) mft der zylndrischen 
Kcmkrempe (94) der SeftenanguBctiehtung (24), 
eingepaS fa den zyfcidrtechan Abschnftl (104) der 
radfalen Offnung (100), wodurch tin DichtkomaW 
zwfechen jeder Dlchftrempe (94) und dem wig* B 
benden zyfindrischen Abschnftl (104) der radaten 
Ofmung (1 00) in der Form (1 4) die Duse ( 1 0) pcsi- 
tbnfert mft der Spitz (98) Jeder SeftenanguBdlcrv 



tung (24) exatt ausgerichtet zum jewerBgen AnguB 
(18), und bOdet einen abgedichteten kr^sformigen 
Raum (110) zwtschsn dem Irmeren Abschnftl (108) 
der Oberflache (102) der racfialen Offmmg (100) 
und dem kantechen zentraJen AbechnJtt (96) der 
SeAenguBcSchtung (24), wobei dSe Bohrung (90) 
durch |ede SeftenanguBdlchtung einen AbschnW 
(1 12) aufMfeist, der diagonal verlflufi, um Schrmdze 
in den abgedichteten krei&tormjgen Raum (1 10) zu 
befoidem, von dem abgedfchteten kjBfefCrmjgen 
Raum (110) ffieBt Schmeizd nach auBen um cfie 
Spite (98) der SeftenanguBrichtung (24) harum 
und durch dat eusgedchteten AnguB (18) zum 
HoMraum(20). 

RBwandteatfona 

I. Depoeftif de moutege par injecfion d ^Irte la^rale 
comporfant au molns una buse chauftte (10) pla- 
c6e dans un moute (14), la au morns une buse 
chauffee (10) comportant una axtrfmM anlere 
(46), unBparlieBvart(68)evBcurwBDdr6mfrtavant 
(70) el une surface extdrieure de maitiere gdntale 
cyOndrique (72) attendant au trevers dune ouver- 
ture centrals (12) stu^e dans te moule (1 4), rouver- 
ture cerdrete sflute dans le mome (1 4) ayant una 
airtace int6neura de manure g6n£rale cyfindrtque 
(78) comportant un espace tfalr isotant (76") eitue 
entre la surface octtrleure (72) de la parte avant 
(68) de la au mans une buse chauffto (10) et la 
airtece Int6rteure (78) da rbwerture centrale (1 2) 
aituee dans le moule (14), la au motna une buse 
chauffde (10) co mporta nt un cared pour mattrtau 
en fusion (58) defendant au travers de ceDe-cl afln 
de tmnsporter un malfiriau en fusion et de rempfir 
unephiB!ittdec&vRe3(20)riparte 
(14) amour de rouverture centrale (12), le canal 
pcurnraffrtauenfusta(58)(^^ 
centrale (80) qui ettend & partr de rextr^td 
arrifire (48) de la au moms une buse chaufKe (10) 
A une pJuralitfi da partes ladales (82) an b&ur- 
quant vers rexteneur d part^ de la parte centrale 
(80) pree de i*«MnM avant (70) de b partie avant 
(68) delaau moins une buse chaufl^e (1 0), chaque 
parte radiate (62) du canal pour matMau en fusion 
(OT) 6'6tendan1 en aOgnement avec une entree res^ 
pectrve (18) 6'6tendant dans le moule (14) juequfe 
hme des cartes (20), una pluraBM de joints 
tfentr6e bttrale espac^s (24), chaque joint 
dentree btdrale (24) comportant une GDdrMtt 
intfneure (26), une extrtmitd ext6neure(92), etun 
alesage (90) situd entre cetes<j, rextnSmitd inte- 
rtaurB (28) 6tanl en appul dans ta parte avant (68) 
de la au moins une buse chauffee (10), le joint 
tf entree tatarale (24) s'Aterwfant radlajamant vers 
Texttrieur eur reepace d'alr isoiant (76) en afigne- 
ment entre une partie redtate respective (82) du 
canal pour matertau an fusion (58) et una entree 
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respective (18) aJ'm do transporter un materiau en 
fusion vers rext£risur ft porter du canal pour irate* 
riau en fasten (58) Jusqu'ft rentree (18) etderempflr 
tecavjte(2g). 

caraddrtee en ce que 5 
rextr6mite exterieure (92) do chaque joint d'entree 
laterals (24) comports un rebord d'6tanch6R6 cylln- 
drtque (94) qui s'etend autour cfuie partis centraJe 
ooniquo (96) comport&nt uno extrtmito on pcinto 
(38), Is motile (14) comporte une ouverture rarflaJo yo 
(100) menant ft chaque entree (1fl) k chaque ouver- 
ture radiate (1 00) a una surface (102) qu! comporte 
uno parte exterieure cyfindrique (104) e'&endarrt 
do maniere concentriquo ft rentrte(l8)etunepar- 
tie foterteure (108) s'etendant antra ta parte exta- t5 
rieure cyfindriquo (104) et <*entr6e (18). Ira joints 
(fentrie bt^rale (24) 6tant montfe but raxtrfcritt 
exterieure (92) do chaque joint cfentr^e tolerate 
(24) regu dans une ouvertur e respective dee ouver- 
tures ratfales (100), le rebord cftancheite* cyflndrt- & 
quo (94) du joint tf entree lattele (24) ton ajuste 
dans la parte cytlndrique (104) de rouverHire 
radiate (100), ce qui procure un contact tfetarv 
cheite entre chaque rebord d'etancherta (94) el la 
parte cyfinrJrk^(l<M^ a 
dans te moute (14), positionne la buse (10) compor- 
tant raxtrerrite an pointe (98) da chaque Joint 
d'entree federate (24) en aflgnsment precis avee 
una entree respective (18) et forme un espace dr- 
cu!arreetanche(i 10) entre te parte irterieure(106) & 
de b surtace (1 02) da PouvBrture radiate (100) et la 
parte centraJe cordqua (98) du Joint if entree tetd- 
rale (24), reJesage (90) qui passe au travers do 
chaque Joint d'entree laterafe (24) c orrport an t una 
parte (112) qui s'«end en tfa$onaio aftn do trans- 55 
portar te matartau en fusion ft MariBurderespace 
©renter© «anche (110). espace ocuiaire etanche 
(110) ftpartr duquol te material en fusion e'Scoule 
vers rextfrfeur autour de rextrdmite" en pointe (98) 
du joint d'entree tatemte (24) el au travera do 40 
rentreeBngnee{18)Juso^'AIacEvfte(20). 
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